Selective inhibition by ethanol of glutamate-stimulated cyclic GMP production in primary cultures of cerebellar granule cells.
In primary cultures of cerebellar granule cells of the rat, the accumulation of cyclic GMP was stimulated by glutamate, acting at the N-methyl-D-aspartate recognition site, and by atrial natriuretic factor. The response to glutamate was calcium-dependent, while the response to atrial natriuretic factor was not. Ethanol inhibited the accumulation of cyclic GMP in response to both glutamate and atrial natriuretic factor. However, the response to glutamate was much more sensitive to ethanol, with 30-40% inhibition occurring at 50 mM ethanol. Substantial inhibition of the response to atrial natriuretic factor was observed only at concentrations of ethanol of 200 mM or larger. The data suggest that a major site of action of ethanol in inhibiting the accumulation of cyclic GMP is the coupling of the glutamate receptor to soluble guanylate cyclase. The effect of ethanol on agonist-activated activity of guanylate cyclase may contribute to the pharmacological action of ethanol in vivo.